Rabies has been endemic in Lithuania for centuries. The objective of this study was to evaluate rabies incidence and seasonal trends in domestic and wild animals in Lithuania from 1986 to 1996. Annual rabies reports and data on cattle numbers were collected. Descriptive epidemiology and time series data analyses were performed to detect seasonal trends. A total of 1,475 specimens were submitted for rabies testing. Of these, 1,248 (84.6%) were confirmed as rabies cases by immunofluorescence antibody testing. Domestic animals accounted for 73.8% (921/1,248) of all rabies cases, with cattle accounting for 61.1% (563/921) of domestic animal cases. Wildlife cases were reported principally in red foxes (56%; 183/327) and raccoon dogs (31.2%; 102/327). Time series analysis indicated a strong association between the occurrence of rabies in cattle and the season of the year (P= 0.0032), with the highest incidence of rabies occurring in autumn. The incidence declined from 3.4 to 4.8 cases per 100,000 cattle in the mid-1980s to <1.5 cases per 100,000 cattle in 1994, but increased to 4.2 cases per 100,000 cattle in 1996. However, as the cattle population dramatically decreased (by 54%) over the eleven-year period of the study, the reduction in the total number of rabies cases in cattle was not reflected in the annual incidence rate of cattle rabies.
Thus, there is a need to evaluate the current situation to establish appropriate rabies control measures in wildlife and in domestic animals. In recent years, the risk to humans has increased, as the number of human medical visits after contact with rabies-suspect animals increased by 150% in
Lithuania (approximately 3,000 medical visits in 1989 and 7,000 medical visits in 1993). However, the number of post-exposure treatments remained almost at the same level, affecting 75% to 80% of the people visiting the centres (19) .
As in most of Europe, the main wildlife reservoir of rabies in Lithuania is the red fox (Vulpes vulpes) (9) . The emergence of a new reservoir, the raccoon dog, has been reported in Eastern and Central Europe, including Lithuania (6, 19) . Rabies is more widespread in wooded areas, and the density of foxes and raccoon dogs is estimated to be 6 to 12 animals per 1,000 ha (13) .
New generations of vaccines against rabies have proved to be efficient and safe (15) when introduced into various countries and climates (4, 5, 17) . Between 1965 and 1990, rabies vaccines produced in Russia were used for immunisation of domestic animals. Since 1991, most rabies vaccines for domestic animals (cell culture inactivated and adjuvanted vaccines) have been imported from France. Recent studies showed oral vaccination of foxes to be more effective in reducing rabies incidence than depopulation of foxes (1, 3) . Between 1983 and 1986, oral vaccination of a limited number of foxes (277), raccoon dogs (73) and badgers (14) was initiated as a pilot measure to control rabies in wildlife species in seven high-incidence foci in five districts (13, 19) . Vaccines produced from a live modified virus (a Vnukovo derivate called EVMTI-WMKI-71: a hamster cell line, adapted ERA [Evelyn-Rokitnicki-Abelseth] derivative), injected in fish pieces or minced meat, were used in these campaigns (13, 19) . With these measures, a 25% to 50% reduction in animal rabies cases was reported in these districts (7, 9) . However, this rabies control measure was ended in 1989 because of economic constraints.
The objective of the study was to describe rabies incidence and trends in domestic and wild animals in Lithuania for the eleven-year period between 1986 and 1996. Temporal fluctuations were analysed to determine if seasonal patterns existed in reported rabies incidence, and to verify the association between rabies in wildlife and in domestic animals. The study also examined which districts were most affected over time. Based on these findings, the authors assessed the need for modifications in rabies control measures. 
Materials and methods

Data sources
Rabies cases
Data analysis
Confirmed rabies cases were grouped according to the species, geographical location (44 districts) and month of occurrence (laboratory confirmation). Maps of the geographical location of reported rabies cases in different species (cattle, dogs and cats, foxes and racoon dogs) were generated for every year.
Incidence calculation
Quarterly and yearly rabies incidences in cattle were tabulated. The incidence was calculated for cattle only, as this was the sole animal species for which reliable demographic data were available. For quarterly incidence figures, it was assumed that the population increase or decline was evenly distributed throughout the year. Therefore, the yearly decrease was equally divided over the four quarters. For comparisons of seasonal trends in rabies incidence in cattle, the months were grouped into four seasons (quarters), as follows:
-January to March -April to June -July to September -October to December.
Statistical analysis
The difference in rabies prevalence in raccoon dogs between the two periods of 1986 to 1990 and 1991 to 1996 was evaluated with a chi-square test to detect trends, using Epi During the eleven-year period, the geographical distribution of reported rabies cases shifted from the south-east and north-east regions to the north-west of Lithuania ( (Fig. 2) . 
Rabies incidence in cattle in Lithuania from 1986 to 1996
The distribution of rabies cases varied by season in cattle (Fig. 3a) , foxes and raccoon dogs (Fig. 3b) . A peak of reported rabies cases in cattle occurred in October and November.
There were two peaks of reported rabies cases in foxes and raccoon dogs: the first in January to March, and the second in September to November. In raccoon dogs, the peaks were observed in January and October whereas, in foxes, the peaks occurred in March and in September to October. No specific seasonal peak was observed for dogs whereas, in cats, peaks were observed in February, September and December.
The reported rabies incidence in cattle differed from season to season and was below expected values in the first semester and above expected values during the second semester. The incidence was highest during the fourth quarter (October to December), in comparison to other seasons (Fig. 4) . Seasonal indices were as follows: In most of western Europe, the introduction of wildlife vaccination has led to a dramatic decrease of rabies cases in both domestic and wild animals. The recent increase of rabies incidence in cattle in Lithuania indicates that the situation has probably worsened in the wildlife reservoir and that urgent action is needed to reduce disease occurrence in domestic animals and in humans.
Analysis of both reported cases and incidence revealed a strong seasonal trend of rabies in cattle. The greatest number of reported cases and the highest incidence were observed during the October to December period, followed by the July to September period. As the rabies incubation period in cattle is estimated to average two to three months (range:
25-152 days) (2), the time of greatest risk of cattle being infected by a rabid animal may occur between early July and late September, when most cattle are grazing in the pastures and may be left in the fields overnight.
During the eleven-year period, the distribution of rabies cases seems to have shifted from the south-eastern region of the country to the north-western part of Lithuania. However, there were no specific geographical or economic reasons to explain such a trend. 
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Bovins -Chiens viverrins -Épidemiologie -Incidence saisonnière -LituanieNyctereutes procyonoides -Rage -Renards -Vulpes vulpes. El análisis de las secuencias temporales puso de manifiesto una estrecha correlación entre la aparición de rabia en el ganado vacuno y la estación del año (P= 0,0032), con el otoño como estación de mayor incidencia. La incidencia cayó desde los 3,4-4,8 casos por 100.000 cabezas de ganado que se registraban a mediados de los años ochenta hasta los menos de 1,5 casos por 100.000 cabezas en 1994, aunque en 1996 volvió a aumentar hasta 4,2 casos por cada 100.000 cabezas. Sin embargo, mientras que la población vacuna se redujo drásticamente (54%) durante el período de once años que duró el estudio, la caída del número total de casos de rabia en el ganado no tuvo reflejo en la tasa de incidencia anual.
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